In this paper, the problem of approximating a common element in the common fixed point set of an infinite family of nonexpansive mappings, in the solution set of a variational inequality involving an inverse-strongly monotone mapping and in the solution set of an equilibrium problem is investigated based on a general iterative algorithm. Strong convergence of the iterative algorithm is obtained in the framework of Hilbert spaces. The results obtained in this paper improve the corresponding results announced by many authors.
The set of solutions of the problem (.) is denoted by EP(F). Numerous problems in physics, optimization and economics reduce to finding a solution of (.). Recently, many iterative algorithms have been studied to solve the equilibrium problem (.); see, for instance, [-] .
For solving the equilibrium problem (.), let us assume that F satisfies the following conditions:
(A) F(x, x) =  for all x ∈ C; (A) F is monotone, i.e., F(x, y) + F(y, x) ≤  for all x, y ∈ C; (A) for each x, y, z ∈ C, lim sup 
Theorem TT Let C be a nonempty closed convex subset of H. Let F be a bifunction from C × C to R satisfying (A)-(A) and let T be a nonexpansive mapping of C into H such that F(S) ∩ EP(F) = ∅. Let f be a contraction of H into itself and let {x

(T) ∩ EP(T)f (z).
Recently, Plubtieng and Punpaeng [] further improved the above results by involving a strongly positive self-adjoint operator. To be more precise, they proved the following results.
Theorem PP Let H be a real Hilbert space, let F be a bifunction from H ×H → R satisfying (A)-(A) and let T be a nonexpansive mapping on H such that F(T) ∩ EP(F) = ∅. Let f be a contraction of H into itself with α ∈ (, )
and let A be a strongly positive bounded linear operator on H with the coefficientγ >  and  < γ <γ α . Let {x n } be a sequence generated by x  ∈ H and
n= |r n+ -r n | < ∞, and lim inf n→∞ r n > . Then {x n } and {y n } strongly converge to some point z, where z = P F(T)∩EP(T) (I -A + γ f )(z).
In , Su, Shang and Qin [] considered the variational inequality (.), and the equilibrium problem (.) based on a composite iterative algorithm and proved the following theorem.
Theorem SSQ Let C be a nonempty closed convex subset of H. Let F be a bifunction from C × C to R satisfying (A)-(A). Let A be α-inverse-strongly monotone and let T be a nonexpansive mapping of C into H such that F(S)
Let f be a contraction of H into itself and let {x n } and {u n } be sequences generated by x  ∈ H and
and lim inf n→∞ r n > . Then {x n } and {y n } strongly converge to some point z, where z = P C F(T) ∩ EP(T)f (z). http://www.journalofinequalitiesandapplications.com/content/2013/1/19
The above results only involve a single mapping, we will consider an infinite family of mappings in this paper. To be more precise, we study the mapping W n defined by
where {γ  }, {γ  }, . . . are real numbers such that  ≤ γ n ≤ , T  , T  , . . . are an infinite family of mappings of C into itself.
Considering W n , we have the following lemmas which are important in proving our main results. Using Lemma ., one can define the mapping W of C into itself as follows:
Such a W is called the W -mapping generated by T  , T  , . . . and γ  , γ  , . . . . Throughout this paper, we will assume that  < γ n ≤ b < , where b is some constant. 
Lemma . []
In this paper, based on a general iterative algorithm, we study the problem of approximating a common element in the common fixed point set of an infinite family of nonexpansive mappings, in the solution set of a variational inequality involving an inversestrongly monotone mapping and in the solution set of an equilibrium problem. Strong convergence of the iterative algorithm is obtained in the framework of Hilbert spaces.
In order to obtain the strong convergence, we need the following tools. http://www.journalofinequalitiesandapplications.com/content/2013/1/19
Lemma . In Hilbert spaces, the following inequality holds:
Lemma . []
Assume that {α n } is a sequence of nonnegative real numbers such that
where {γ n } is a sequence in (, ) and {δ n } is a sequence such that
Lemma . [] Assume B is a strong positive linear bounded operator on a Hilbert space H with the coefficientγ
>  and  < ρ ≤ B - . Then I -ρB ≤  -ργ .
Lemma . [] Let H be a Hilbert space. Let B be a strongly positive linear bounded self-adjoint operator with the constantγ >  and f be a contraction with the constant κ. Assume that  < γ <γ /κ. Let T be a nonexpansive mapping with a fixed point x t ∈ H of the contraction x → tγ f (x) + (I -tB)Tx. Then {x t } converges strongly as t →  to a fixed pointx of T, which solves the variational inequality
(A -γ f )x, z -x ≤ , ∀z ∈ F(T).
Equivalently, we have P F(T) (I -
A + γ f )x =x.
Lemma . [, ] Let C be a nonempty closed convex subset of H and let B be a bifunction of C × C into R satisfying (A)-(A). Let r >  and x ∈ H. Then there exists z ∈ C such that
Define a mapping T r : H → C as follows:
Then the following hold: () T r is single-valued; () T r is firmly nonexpansive, i.e., for any x, y ∈ H, 
Main results
Let {x n } be a sequence generated in the following iterative process:
where W n is generated in (.), {α n }, {β n } are real number sequences in (, ), {r n } and {s n } are positive real number sequences. Assume that the following restrictions are satisfied:
for some s, s with  < s < s < α. Then {x n } converges strongly to q ∈ F, where q = P F (γ f + (I -A))(q), which solves the following variational inequality:
Proof We divide the proof into five steps.
Step . Show that the sequence {x n } is bounded.
Notice that I -s n B is nonexpansive. Indeed, we see from the restriction (d) that
which implies the mapping I -s n B is nonexpansive. Fix p ∈ F. Since z n = T r n x n , we have
It follows that
Since β n →  as n → ∞, we may assume, with no loss of generality, that β n < A - for all n. It follows that
which yields
This in turn implies that
This completes the proof that the sequence {x n } is bounded. This completes the proof of
Step .
Step . Show that lim n→∞ x n+ -x n = . In view of y n = T r n x n and y n+ = T r n+ x n+ , we see that Putting z = y n+ in (.) and z = y n in (.), we find that F(y n , y n+ ) +  r n y n+ -y n , y n -x n ≥  and F(y n+ , y n ) +  r n+ y n -y n+ , y n+ -x n+ ≥ .
It follows from (A) that
That is,
Without loss of generality, let us assume that there exists a real number m such that r n > m >  for all n. It follows that y n+ -y n  ≤ y n+ -y n x n+ -x n +  -r n r n+ y n+ -x n+ .
where M  is some real constant such that M  ≥ sup n≥ { y n -x n }.
On the other hand, we have where
Since T i and U n,i are nonexpansive, we see from (.) that
where M  is a constant such that
It follows from the restrictions (b) and (c) that
By virtue of Lemma ., we obtain that
On the other hand, we have
This implies from (.) that Step . Show that lim n→∞ y n -Wy n = .
This implies from the restriction (b) that
For any p ∈ F, we find that
It follows from the restriction (b) and (.) that
Notice that
Substituting (.) into (.), we find that
This in turn implies that On the other hand, we have
Substituting (.) into (.) yields
In view of the restrictions (a), (b) and (d), we find from (.) that
In the light of (.), (.), (.) and (.), we find that lim n→∞ y n -W n y n = . On the other hand, we have
Wy n -y n ≤ Wy n -W n y n + W n y n -y n .
It follows from Lemma . that
This completes the proof of Step .
Step
To see this, we choose a subsequence {x n i } of {x n } such that
Correspondingly, there exists a subsequence {y n i } of {y n }. Since {y n i } is bounded, there exists a subsequence {y n i j } of {y n i } which converges weakly to w. Without loss of generality, we can assume that y n i w. Since y n = T r n x n , we have
It follows from (A) that
In view of the restriction (c), we obtain from (.) that
Since y n i w, we have from (A) that F(z, w) ≤  for all z ∈ C. For t with  < t ≤  and z ∈ C, let z t = tz + ( -t)w. Since z ∈ C and w ∈ C, we have z t ∈ C and hence F(z t , w) ≤ . So, from (A) and (A), we have  = F(z t , z t ) ≤ tF(z t , z) + ( -t)F(z t , w) ≤ tF(z t , z).
That is, F(z t , z) ≥ . It follows from (A) that F(w, z) ≥  for all z ∈ C and hence w ∈ EP(F).
On the other hand, we see that w ∈ F(W ) = Since B is monotone, we see that S is maximal monotone. Let (ξ , ξ ) ∈ Graph(S). Since ξ -Bξ ∈ N C ξ and ρ n ∈ C, we have
On the other hand, we have from ρ n = P C (I -s n B)y n that ξ -ρ n , ρ n -(I -s n B)y n ≥ .
That is, ξ -ρ n , ρ n -y n s n + By n ≥ .
It follows from the above that
which implies from (.) that ξ -w, ξ ≥ . We have w ∈ S -  and hence w ∈ VI(C, B).
This completes the proof w ∈ F. On the other hand, we find from (.) that This completes the proof of Step .
Step . Show lim n→∞ x n -q = .
